Abstract. Previous results on non-compactness obtained in [11] [12] [13] are extended to regular spaces of measurable functions, and new criteria for the a-compactness of sets and operators are proved. An application of the abstract results to elliptic boundary problems is given as well.
Introduction
Let Q be some subset of R' and IL a non-negative continuous measure on a a-algebra of subsets of 1 such that (1l) < oo. Throughout this paper, PD denotes the operator of multiplication by the characteristic function of a measurable subset D ç c Definition 1 (see [5, 14] is fulfilled. Remark 1. It is well-known (see [5, 14] ) that all Lebesgue spaces, Lorentz spaces and Orlicz spaces whose generating N-function satisfies a L 2 -condition are regular spaces.
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Definition 2 (see [5, 14] ). A set U in a Banach space E of j.t-measurable•functions is called s-compact if it is compact in the topology induced by u-convergence, i.e. convergence in the measure j.. Definition 3 (see [1, 9] ). Given a bounded subset U of a normed space E, the (Hausdorif) measure of non-compactness XE(U) = ' (U) is defined as the infimum of all e > 0 such-that there exists a finite i-net for U in E. N. A. Yerzakova: Khabarovsk Tech. Univ., Dep. Math., R -680035 Khabarovsk, Russia e-mail: erz@hpicnit.khstu.khabarovsk.su Definition 4 (see [1, 91) . Let E and C be Banach spaces. We denote the measure
for U C E, where E is a regular space.
Remark 3. The characteristic (1) was introduced and studied for Lebesgue spaces E in [10) and, independently, in [ 31 (see also [ 4 ] )• For regular spaces E the characteristic (1) was considered first in [2] .
A bounded subset U of a regular space E is compact if and only if it is p-compact and v(U) = 0. Check of z-compactness presents a real challenge. In this paper we shall propose a necessary and sufficient criterion of p-compactness for all normed spaces of p-measurable functions which can be embedded into the Lebesgue space. The criterion is reduced to the equality v = X . The theory of measures of non-compactness has a lot of applications. There exists a large amount of literature devoted to this subject (see, e.g., [1, 91 and the references therein).
The results
We shall research a conjunction between the Hausdorif measure of non-compactness x and the measure ii defined by (1) for any sets and operators. Lemma 1. The measure ii has the following properties: Proof. The proof follows directly from the definition (1) and a well-known compactness criterion in regular spaces (see, e.g., (14) We are now going to apply Theorem i to a particularly important class of regular spaces.
Proof. Let D(x,uo,T) = {t
. 
Theorem 2. Let U be a bounded subset of LP(ci, ), where LP(ci, ) is the space of 'u-measurable functions with the usual norm
• . / r \1/P. . II X IILP(fl, i.i) = (\ J IxI P d) (1 < P < ) 0 302 .
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Then U is it-compact if and only if x(V)
= v(V) for every V C U Proof. Let U C L(ci,p) and x(V) = v(V) for every V ç U. We shall show that U is ti-compact. If x(U) = 0,
C p([xnji',, [x mIT,) !^ p ([ xn ] T2, ET m]T2)
. ( 
Theorem 3. Let G be a Banach space and A : G -i L"(ci,p) (1 p < oo) a bounded linear operator. Let S = S(G) = {x E G : II X IIG = 11 be the unit sphere in C, and suppose that v(AV) x(AV) for every V C S. Then A is p-compact, i.e. if U is an arbitrary bounded subset in G, then AU is p-compact in L'(ci,p).
Proof. It is enough to show that
Obviously, XE/C( S) = xE( Bo) . By Theorem 1 we have
XE( B0) L/E( BO) = urn sup sup II P D X IIE .
4) m(D)-0 zEB0
In the last limit, by [8: Theorem 1.1.5/1], we may assume without loss of generality that B0 CC-(Q). In addition, we use the inequality
which follows from (2). In view of (3) we obtain
On the other hand, for every x E UD there exists a constant c E C such that 
Applications
As an example of an application of our results we consider now the solvability of the Neumann problem for the linear operator is true, where
Proof. Given e >0 and *u E L2 fl L"2 , and putting T = inf{t m(D(u,t)) by Theorem 4 we get 
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where I is the embedding map from L 1 '2 /C into L 2 /C, a = + 1, c and c 1 are the constants from (5) and (6 
